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© A transfusion pump includes a housing (22) dis- 
posed to oppose a tube (14) filled with a liquid to be 
supplied, a plurality of fingers (38) mounted on the 
housing (22) along a liquid supply direction to urge 
the tube (14), a drive shaft tor pivotally reciprocally 
supporting the tube (14) in a direction to urging the 
tube (14), cams (40) engaged with the fingers (38) 
rotatably supported by the drive shaft, a drive motor 
(30) for sequentially driving the cams (40) so that the 
fingers (38) which are engaged with the correspond- 
ing cams (40) sequentially urge the tube (14) in the 
liquid supply direction, and a biasing member (40), 
arranged to be engaged with the fingers (38), for 
biasing the fingers (38) to be in contact with the 
corresponding cams (40). 
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TRANSFUSION PUMP 



BACKGROUND OF THE INVENTION 



The present invention relates to a transfusion 
pump having a pivotal finger for urging a tube for 
supplying a liquid in the tube. 

A conventional technique disclosed in Japa- 
nese Patent Laid-Open No. 61-85593 is known as a 
conventional transfusion pump having a plurality of 
pivotal fingers to peristaltically drive the fingers. In 
this prior art, a pair of projections constituting a 
fork-like shape is integrally formed at the rear end 
of each finger to pivot the finger. An eccentric disc 
cam is clamped between the projections, and the 
finger is reciprocally pivoted upon eccentrical piv- 
otal movement of the cam. 

In this conventional transfusion pump having 
the above arrangement, however, a predetermined 
clearance is required between the eccentric disc 
cam and both the projections in order to allow an 
eccentrical pivotal movement of the eccentric disc 
cam. As a result, cluttering occurs between the 
eccentric disc cam and the finger although it is 
slight. 

When the eccentric disc cam changes its urg- 
ing direction from a direction to come close to and 
urge a tube through a finger to a direction to be 
separated to release the urging force, the finger is 
not pivoted upon pivotal movement of the eccentric 
disc cam by a stroke corresponding to the clutter- 
ing play. As a result, the liquid in the tube is not 
appropriately fed in a liquid supply direction, result- 
ing in inconvenience. 

SUMMARY OF THE INVENTION 



The present invention has been made in con- 
sideration of the above situation, and has as its 
object to provide a transfusion pump which can 
appropriately supply a liquid in a tube. 

In order to solve the conventional problems 
described above and to achieve the above object, 
according to a first aspect of the present invention, 
there is provided a transfusion pump comprising a 
housing disposed to oppose a tube filled with a 
liquid to be supplied, a plurality of fingers mounted 
on the housing along a liquid supply direction to 
urge the tube, pivoting means for pivotally recipro- 
cally supporting the tube in. a direction to urge the 
tube, cams engaged with the fingers rotatably sup- 
ported by the pivoting means, driving means for 
sequentially driving the cams so that the fingers 
which are engaged with the corresponding cams 



sequentially urge the tube in the liquid supply 
direction, and a biasing member, arranged to be 
engaged with the fingers, for biasing the fingers to 
be in contact with the corresponding cams. 
5 According to a second aspect of the transfu- 

sion pump of the present invention, the biasing 
member comprises elastic pieces mounted on the 
housing in correspondence with the fingers, re- 
spectively. 

70 According to a third aspect of the transfusion 

pump of the present invention, the biasing member 
comprises elastic pieces which are integrally 
formed with the fingers, respectively, and distal 
ends of which are in elastic contact with the hous- 

75 ing. 

According to a fourth aspect of the transfusion 
pump of the present invention, the housing is mov- 
ably supported along the tube urging direction, and 
the transfusion pump further comprises a second 

20 biasing member for urging the housing in the tube 
urging direction. 

According to a fifth aspect of transfusion pump 
of the present invention, the housing is pivotally 
rotated about a pivot shaft which axially supports 

25 the fingers, and the second biasing member com- 
prises a torsion coil spring which is wound around 
the pivot shaft and one end of which is locked by 
the housing. 

According to a sixth aspect of the transfusion 

30 pump of the present invention, the transfusion 
pump further comprises an adjusting screw con- 
nected to the other end of the torsion coil spring 
and reciprocated to adjust a biasing force of the 
torsion coil spring. 

35 According to a seventh aspect of the transfu- 

sion pump of the present invention, the transfusion 
pump further comprises at least one pulsation pre- 
ventive finger located adjacent to the fingers and 
opposite to the tube, and a pulsation preventive 

40 cam in contact with the pulsation preventive finger 
to drive the pulsation preventive finger so as to 
prevent pulsation during liquid supply, thereby 
pushing the tube. 

According to an eighth aspect of the transfu- 

45 sion pump of the present invention, the pulsation 
preventive finger is pivotally supported by the piv- 
oting means. 

According to a ninth aspect of the transfusion 
pump of the present invention, the fingers respec- 

50 tively have projections, and the cams are engaged 
with the projections of the fingers, respectively. 

As described above, since the transfusion 
pump according to the present invention has the 
above arrangement, at the time of driving of the 
cams by the driving means, fingers are urged by 
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the advancing cams, and the tube is urged by the 
fingers. At the time of backward movement of the 
cams, the fingers are normally in contact with the 
corresponding fingers by the biasing forces of the 
corresponding biasing members. In this manner, 
the fingers are kept in contact with the cams. As a 
result, the fingers urge the tube in accurate syn- 
chronism with movement of the corresponding 
cams, thereby appropriately supplying the liquid in 
the tube. 

Other features and advantages of the present 
invention will be apparent from the following de- 
scription taken in conjunction with the accompany- 
ing drawings, in which like reference characters 
designate the same or similar parts throughout the 
figures thereof. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Fig. 1 is a sectional plan view showing an ar- 
rangement of a transfusion pump according to 
an embodiment of the present invention; 
Fig. 2 is an exploded perspective view showing 
a liquid supply mechanism in the transfusion 
pump shown in Fig. 1 ; 

Fig. 3 is a sectional plan view showing the liquid 
supply mechanism shown in Fig. 2 set in a 
maximum eccentric state of an eccentric disc 
cam; 

Fig. 4 is a bottom view showing a mounting 

state of a torsion coil spring; 

Fig. 5 is a sectional plan view schematically 

showing an arrangement of a transfusion pump 

according to another embodiment of the present 

invention; 

Fig. 6 is a front view showing the shape of a 
pulsation preventive cam; 

. Fig. 7 is a front view showing a positional rela- 
tionship between eccentric disc cams 40i 0f 
40n, and 40i 2 ; 

Fig. 8 is a graph showing a state in change in 

flow rate of the transfusion liquid; and 

Fig. 9 is a graph showing a pulsation preventive 

waveform. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 



An arrangement of a transfusion pump accord- 
ing to an embodiment of the present invention will 
be described in detail with reference to Figs. 1 to 
4. 

As shown in Fig. 1, a transfusion pump 10 
according to an embodiment comprises a body 12, 
a tube 14 mounted to vertically extend through the 



body 12 and filled with a liquid to be supplied, and 
a liquid supply mechanism 16 for supplying the 
liquid in the tube 14 from the upper direction to the 
lower direction. The body 12 has an open front 
5 surface (the upper surface side in the illustrated 
state) which is entirely closed by a tube mounting 
plate 18. The tube 14 is mounted on the inner 
surface of the tube mounting plate 18 to vertically 
extend so that upper and lower ends of the tube 1 4 

io which are located within the body 12 are locked. 

On the other hand, the liquid supply mecha- 
nism 16 comprises a housing 22 pivotal about a 
pivot shaft 20 parallel to an extension direction of 
the tube 14 within the body 12. As shown in Fig. 2, 

75 the housing 22 comprises a connecting plate 22a 
extending in the extension direction of the tube 14, 
and a pair of side plates 22b and 22c standing 
upright from the upper and lower ends of the 
connecting plate 22a toward the tube 14. The pivot 

20 shaft 20 extends through the distal ends of the 
upper and lower side plates 22b and 22c. 

The upper and lower side plates 22b and 22c 
are fixed to the connecting plate 22a through bolts 
(not shown). Semicircular recesses 28a and 28b 

25 are formed in joining surfaces between the upper 
and lower side plates 22b and 22c and the con- 
necting plate 22a. Upon joining these plates, the 
recesses 28a and 28b define a circular support 
hole 28 into which a drive shaft 26 in a drive 

30 mechanism 24 (to be described later) is pivotally 
inserted. A table 22d on which a drive motor 30 in 
the drive mechanism 24 is placed is formed integ- 
rally with the lower end of the connecting plate 
22a. 

35 One end of a torsion coil spring 32 serving as 

a second biasing member wound around the pivot 
shaft 20 is locked in the housing 22. The housing 
22 is normally biased clockwise by the biasing 
force of the torsion coil spring 32. In a state 

40 wherein the housing 22 receives the biasing force 
from the torsion coil spring 32, a stopper 34 
formed on a finger (to be described later) abuts 
against the body 12, and its further pivotal move- 
ment through the cam can be prevented. The other 

45 end of the torsion coil spring 32 is locked to the 
distal end of a biasing force adjusting screw 36 (to 
be described later). 

A plurality of fingers (12 fingers in this embodi- 
ment) 38i to 38i2 are stacked on each other to be 

so rotatable on the pivot shaft 20 along the extension 
direction of the tube 14 between the upper and 
lower side walls 22b and 22c. The fingers 38i to 
38i2 are made of horizontally extending plate-like 
members and are independently pivotal about the 

55 pivot shaft 20 within a horizontal plane. In this 
embodiment, a clockwise direction of pivotal move- 
ment of the fingers 38i to 38i2 in the illustrated 
state is defined as a direction to urge the tube 14, 



3 



5 



• 

EP 0 410 872 A1 6 



as indicated by an arrow A. A counterclockwise 
direction of pivotal movement is defined as a direc- 
tion to separate the fingers from the tube 1 4. 

In the following description, the fingers 38i to 
38, 2 have the same shape. Suffixes 1 to 12 are 
added to reference numeral 38 when the individual 
fingers must be distinguished from each other. 
However, when the shape of each finger is in- 
volved, reference numeral 38 without any suffixes 
is referred to. 

Each finger 38 integrally comprises a press 
portion 38a for partially urging the tube 14 upon 
pivotal movement of the finger to one end portion 
opposite to the tube 14 along the urging direction 
A. A projection 38b extending outward is integrally 
formed with the other end portion of each finger 38 
on the side opposite to the tube 1 4. 

Twelve eccentric disc cams 40i to 40i2 abut- 
ting against the corresponding projections 38b are 
stacked upward along the extension direction of the 
tube 14 and are fixed on a drive shaft 26 obliquely 
below the fingers 38i to 38i 2 in the same manner 
as the fingers 38i to 38i 2 . 

The drive mechanism 24 is arranged to peri- 
staltically reciprocate the fingers 38i to 38i 2 upon 
rotation of the eccentric disc cams 40i to 40i 2 . 
The drive mechanism 24 comprises the drive shaft 
26 pivotaliy supported in the support hole 28 
formed in the housing 22, the drive motor 30 
having a motor shaft 30a rotated about an axis 
perpendicular to the drive shaft 26, a worm gear 42 
coaxially fixed on the motor shaft 30a, and a worm 
wheel 44 meshed with the worm gear 42 and 
coaxially fixed at the lower end of the drive shaft 
26 extending through the lower side plate 22c. 

The eccentric disc cams 40i to 40i 2 corre- 
sponding to the fingers 38i to 38i 2 are mounted on 
the drive shaft 26 between the upper and lower 
side plates 22b and 22c. 

The twelve eccentric disc cams 40i to 40i 2 are 
mounted so that moving amounts of the corre- 
sponding fingers 38i to 38i 2 in the urging direction 
A are gradually changed upward and cyclically to 
restore the initial states upon rotation by 360° , i.e., 
so that the eccentric amounts or eccentric phase 
angles (each angle is measured clockwise when a 
rotational angle of the drive shaft 26 which defines 
a maximum eccentric amount in a 3 o'clock direc- 
tion of Fig. 1 is given as 0°) are changed in units 
of 30°. 

The stopper 34 is positioned so that the press 
portion 38a of the finger 38 of the 12 fingers 38i to 
38t 2 in a maximum eccentric state is brought into 
light contact with the tube mounting plate 18 when 
the tube 14 is not mounted. 

Upon starting of the drive motor 30, the drive 
shaft 26 is driven clockwise in the drive mechanism 
24, and the fingers 38, to 38i 2 are peristaltically 



driven as a whole to gradually push the tube 14 
upward. As a result, the liquid in the tube 14 
pushed by the fingers 38i to 38i 2 is supplied 
downward. 

5 As shown in Fig. 1, taking the uppermost finger 

3812 as an example, when an eccentric phase 
angle of the eccentric disc cam 40, 2 which is in 
rolling contact with the finger 38i 2 is 0° . the finger 
38i 2 almost does not urge the tube 14. Note that 
to the finger 38i 2 urges the tube 14 in a maximum 
urging amount when the eccentric phase angle is 
180° , as shown in Fig. 3. 

In other words, when the eccentric disc cam 
38i 2 has an eccentric phase angle of 0° shown in 
T5 Fig. 1, a finger (i.e.. a finger having an eccentric 
phase angle of 0*) which urges the tube 14 in a 
maximum urging amount is the sixth finger 38g 
from the bottom. A finger which urges the tube 14 
by 1/2 the maximum urging amount (i.e., a finger 
20 having an eccentric phase angle of 90° or 270 ) is 
the third or ninth finger 38 3 or 38 9 from the bottom. 

As is apparent from Figs. 1 and 3, a leaf spring 
member 46 serving as a biasing member is moun- 
ted at a front surface portion of the housing 22 so 
25 as to keep the fingers 38i to 38i 2 into contact with 
the corresponding eccentric disc cams 40, to 40 2 . 
More specifically, as shown in Fig. 2, the leaf 
spring member 46 integrally comprises a mounting 
portion 46a mounted on the housing 22. and spring 
30 pieces 46i to 46i 2 , extending from the mounting 
portion 46a, for independently biasing the eccentric 
disc cams 40i to 40i 2 . In this embodiment, the 
spring pieces 46i to 46, 2 are set to be elastically 
brought into contact with the front surfaces of the 
35 projections 38b of the fingers 38i to 38i 2 , respec- 
tively. 

As described above, according to the present 
'invention, since the leaf spring member 46 is ar- 
ranged, the fingers 38 and the eccentric cam 40 

40 are normally in contact with each other. The fingers 
38 can be reciprocally driven perfectly synchro- 
nized with the eccentric disc cams 40 without any 
lag time. In the tube 14 urged by these fingers 38, 
the liquid is appropriately supplied downward. 

45 The fingers 38 are pivotaliy supported about 

the pivot shaft 20, and the sliding area of each 
finger 38 is very small. As a result, the frictional 
resistance during sliding can be minimized. In this 
manner, according to this embodiment, a torque 

50 generated by the drive motor 30 can be minimized, 
thereby achieving low power consumption and low 
manufacturing cost. 

In this embodiment, as described above with 
reference to Fig. 4, the housing 22 is biased in the 

55 urging direction A by the biasing force of the 
torsion coil spring 32. When an urging force larger 
(stronger) than the biasing force defined by the 
torsion coil spring 32 is applied to the tube 14 due 
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to variations in, e.g., size of the fingers 38, the 
reaction force is larger than the biasing force of the 
torsion coil spring 32. The housing 22 is then 
pivoted (backward) in the anti-urging direction (i.e., 
counterclockwise direction) against the biasing 
force of the torsion coil spring 32. In this manner, 
even if an excessive urging force acts on the 
housing 22, this force can be safely absorbed in 
the form of backward movement of the housing. 
The reaction force based on this excessive urging 
force does not adversely affect the drive system, 
and a driving failure can be perfectly prevented. 

In a conventional arrangement, as disclosed in 
Japanese Patent Laid-Open No. 61-85593, in order 
not to adversely affect a drive system upon ap- 
plication of an excessive force of fingers to a tube, 
a plurality of springs are interposed between a tube 
reception plate and a lid. In practice, when a force 
actually urges the tube with an excessive force, the 
springs contract in accordance with the magnitude 
of the excessive force, thereby absorbing the ex- 
cessive force. In a transfusion pump described in 
Japanese Patent Laid-Open No. 61-85593, when 
the excessive urging force is generated, the 
springs near a portion which receives this force 
contract. As a result, the reception plate is inclined 
as a whole. When the reception plate is inclined as 
described above, a parallel relationship between 
the surfaces of the fingers and the reception plate 
to clamp the tube therebetween cannot be main- 
tained, thus forming a predetermined angle. That 
is, a nonuniform urging force acts on the tube 
between the fingers and the reception plate. There- 
fore, upon urging of the tube, the tube is escaped 
in a direction where an urging force is weak, and 
zig-zag movement of the tube and flow rate vari- 
ations tend to occur. 

In this embodiment, however, when an exces- 
sive force is generated, the housing 22 as a whole 
is moved backward. The fingers 38 mounted on the 
housing 22 are also spaced apart from the tube 14. 
As a result, zig-zag movement of the tube 14 and 
flow rate variations can be effectively prevented. 

According to this embodiment, the biasing 
force of the torsion coil spring 32 can be set to be 
an arbitrary value upon reciprocal driving of the 
adjusting screw 36. The biasing force of the torsion 
coil spring 32 can be caused to accurately cor- 
respond to any excessive urging force which ad- 
versely affects the drive system, thereby providing 
a good advantage. 

The present invention is not limited to the 
arrangement of this embodiment, but various 
changes and modifications may be made without 
departing from the spirit and scope of the inven- 
tion. 

In the above embodiment, the leaf spring 
member 46 is used as a biasing member for from 



causing the fingers 38i to 38i 2 to be normally in 
contact with the eccentric disc cams 40t to 40t2. 
However, the present invention is not limited to this 
arrangement. For example, as shown in another 
5 embodiment of Fig. 5, a spring member 48 as a 
biasing member may be formed to extend adjacent 
to a projection 38b of each finger 38. The distal 
end of the spring member 48 may be locked on 
one side of a housing 22, as shown in Fig. 5, 

w thereby obtaining the same effect as in the above 
embodiment. 

In the above embodiment, all the fingers 38i to 
38i2 are involved in the liquid supply operation. 
The present invention is, however, limited to this. 

75 For example, the fingers 38i to 38i 0 may be 
defined as fingers to actually supply the liquid, 
while the fingers 38n and 38i2 may serve as 
pulsation preventive fingers for preventing pulsation 
during liquid supply. 

20 Still another embodiment having a pulsation 

preventive function will be described below with 
reference to Figs. 6 to 9. The same reference 
numerals as in the previous embodiments denote 
the same parts in- Figs. 6 to 9, and a detailed 

25 description thereof will be omitted. 

When a liquid is to be supplied by a peristaltic 
pump, a predetermined dead time in which a liquid 
is not delivered to the delivery side is generally 
included in one pumping cycle and appears as a 

30 pulsation phenomenon. This pulsation is incon- 
venient for transfusion. The fingers 38n and 38i2 
serve as pulsation preventive fingers to prevent this 
pulsation. 

In this case, the eccentric disc cams 40i to 
35 40io which abut against the fingers 38i to 38io 
have the same shape. However, unlike the above 
embodiment, the eccentric disc cams 40n to 40io 
are mounted on a drive shaft 26, offsetting from 
each other in units of 36* . The pulsation preventive 
40 cams 40u and 40i2 which abut against the pulsa- 
tion preventive fingers 38i t and 38i 2 are formed in 
a form shown in Fig. 6. The stroke of each of the 
pulsation preventive cams 40n and 40i2 is shorter 
than that of each of the eccentric disc cams 40i to 
45 40i 0 . 

The positional relationship of the eccentric disc 
cams 40to, 40n, and 40i2 is set, as shown in Fig. 
7. That is, the central point of the shaft in Fig. 7 is 
defined as O, the central point of the arcuated 

so surface of the eccentric disc cam 40io is defined 
as X, a point nearest from the center O of the shaft 
of the arcuated surface of each of the eccentric 
disc cams 40u and 40i2, i.e., the bottom dead 
center, is defined as Y, and a point farthest from 

55 the center O of the shaft, i.e., the top dead center, 
is defined as Z. Under these conditions, an optimal 
positional relationship is set so that an angle L 
XOY is 55° and an angle L XOZ is 105.4* . 
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As described above, when the liquid is sup- 
plied by the fingers 38i to 38io, a flow rate of the 
liquid for the eccentric disc cams 40i to 40i 0 is 
changed to cause so-called pulsation, as shown in 
Rg. 8. When a pulsation preventive waveform hav- 
ing the opposite magnitude is formed, as shown in 
Fig. 9, the pulsation can be canceled to obtain a 
predetermined transfusion waveform. The pulsation 
preventive waveform is formed by the pulsation 
preventive cams 40n and 40i2- 

When a flow rate is reduced during liquid sup- 
ply by the fingers 38i to 38io. the pulsation pre- 
ventive fingers 38n and 38i 2 urge the tube 14, 
and a flow rate at the delivery side is increased by 
a volume corresponding to a deformation amount 
of the tube 14. In this case, the top dead centers Z 
of the pulsation preventive cams 40n and 40i2 
urge the pulsation preventive fingers 38n and 
38i2- In a liquid supply waveform, the pulsation 
preventive fingers 38n and 38i 2 are gradually sep- 
arated from the tube at a timing corresponding to a 
large flow rate. At this time, the pulsation preven- 
tive cam 40n is rotated such that the top dead 
center Z is shifted and is replaced with the bottom 
dead center Y. 

As the pulsation preventive fingers 38n and 
3812 are shifted in a separation direction, the tube 
1 4 is restored by its elastic force, and the liquid is 
reduced by an amount corresponding to the de- 
formation amount of the tube 14. In this manner, at 
the delivery side, compression and expansion of 
the tube 14 are performed in accordance with a 
liquid supply waveform, thereby obtaining a pre- 
determined transfusion amount at the delivery side. 

Note that the method disclosed in Japanese 
Patent Laid-Open No. 56-113083 is incorporated as 
the method of obtaining a shape of the pulsation 
preventive cam in the present invention. 

As many apparently widely different embodi- 
ments of the present invention can be made with- 
out departing from the spirit and scope thereof, it is 
to be understood that the invention is not limited to 
the specific embodiments thereof except as de- 
fined in the appended claims. 



Claims 

1 . A transfusion pump which comprises: 

a housing (22) disposed to oppose a tube (14) 

filled with a liquid to be supplied; and 

a plurality of fingers (38) mounted on said housing 

(22) along a liquid supply direction to urge said 

tube (14), 

characterized by further comprising: 
pivoting means (26) for pivotally reciprocally sup- 
porting said tube (14) in a direction to urge said 
tube (14); 



cams (40) engaged with said fingers (38) rotatably 
supported by said pivoting means (26); 
driving means (30) for sequentially driving said 
cams (40) so that said fingers (38) which are en- 
5 gaged with the corresponding cams (40) sequen- 
tially urge said tube in the liquid supply direction; 
and 

a biasing member (46), arranged to be engaged 
with said fingers (38). for biasing said fingers (38) 
jo to be in contact with the corresponding cams (40). 

2. The transfusion pump according to claim 1. 
characterized in that said biasing member (46) 
comprises elastic pieces (46i through 4612) moun- 
ted on said housing (22) in correspondence with 

75 said fingers (38), respectively. 

3. The transfusion pump according to claim 1, 
characterized in that said biasing member (46) 
comprises elastic pieces (48) which are integrally 
formed with said fingers (38), respectively, and 

20 distal ends of which are in elastic contact with said 
housing (22). 

4. The transfusion pump according to claim 1, 
characterized in that said housing (22) is movably 
supported along the - tube urging direction, and 

25 which further comprises a second biasing member 
(32) for urging said housing (22) in the tube urging 
direction. 

5. The transfusion pump according to claim 4, 
characterized in that 

30 said housing (22) is pivotally rotated about a pivot 
shaft (20) which axially supports said fingers (38), 
and 

said second biasing member (32) comprises a tor- 
sion coil spring (32) which is wound around said 
35 pivot shaft (20) and one end of which is locked by 
said housing (22). 

6. The transfusion pump according to claim 5, 
characterized by further comprising an adjusting 
screw (36) connected to the other end of said 

40 torsion coil spring (32) and reciprocated to adjust a 
biasing force of said torsion coil spring (32). 

7. The transfusion pump according to claim 1, 
characterized by further comprising at least one 
pulsation preventive finger (38n and 38i 2 ) located 

45 adjacent to said fingers (38) and opposite to said 
tube (14), and a pulsation preventive cam (40n 
and 40i 2 ) in contact with said pulsation preventive 
finger (38n and 38, 2 ) to drive said pulsation pre- 
ventive finger (38u and 38i 2 ) so as to prevent 

so pulsation during liquid supply, thereby pushing said 
tube (14). 

8. The transfusion pump according to claim 7, 
characterized in that said pulsation preventive fin- 
ger (38ii and 38i 2 ) is pivotally supported by said 

55 pivoting means (26). 

9. The transfusion pump according to claim 2, 
characterized in that said fingers (38) respectively 
have projections (38b), and said cams (40) are 
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engaged with said projections (38b) of said fingers 
(38). respectively. 
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